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(57) Abstract: f 

PURPOSE: A method for reducing an oscillator IS 
calibration period of 2 hierarchy network JL 
synchronizer is provided, which operates a network ! i 

smoothly by increasing an oscillator calibration 3 §1 

period, by controlling an output of an oscillator by rf- 
selecting the most efficient gain value by increasing 1 1 U 

the calibration period at maximum adjusting a t 
natural frequency of the oscillator. CONSTITUTION: [IT 
A PLL(Phase Locked Loop) processor block stores a Lp* 
result of a phase comparator(l) in a memory at £ 
every 250 ms to synchronize an output(system 5 

clock) of an oscillator(4) to an external reference(4kHz) / and reads data from a processor(2) at every 
128 ms and then inputs the data to a D/A(Digital/Analog) converter(3) according to an adjusted gain 
of 8.912 sec. Then the D/A converter controls an output of the oscillator as 
32. 768MHz±0. 524288 by applying an analog output value(-5V-+5V) corresponding to input 
data(0-65536). At this time, the processor operates in a fast mode initially and then operates in a 
normal mode after synchronizing the output of the oscillator to the external reference. 
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£ ^7)3 *}<£ a^sRr JE^ ^7l# PLL a J-g-^£» j13)# #eH*1 ijtflt} ^3 7}# 

2313 I #-S-7]fi] t^}7l IZ^ ^7] #± i^f. ^]^*}7] 3$ Sl- 0 -^. 27)13 #^7) Aj^^o] ^^HjS o) 
-8-t> 1^7| f ^ ;<1H PLL(Phase Locked -Loop) 2^ 3^3^0)1 SH^i, PLL °}^% nfl^E £ c (Fast mode) 
3 S.H (Normal mode) IS. z}zj 1/4S ^±7.]^ 2^*>£S ^ PLL 8i?J 

3# *3SW 1 7fl<y n JliS 2.£.(Fast mode)ofl'H ±32°U. ±^ 2.H (Normal mode)<>)W ± 16.2.3. ^^S]<H 
3. 27))3 °,}^7l *JAH A}-g-£]-^ ^?]7]5l 2^7)* ^ <£6\ £-g-7}7} tf-g. £-g-^o|) cflo) Jg 

21*>71| £47} SU. H^^7l» £}-fo| ^o\*]5.sL tf-fr °H)S}7]] £-g-$ * ±47} $U3. 
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£:«,'] 4 4Vi T # 

£ il €■ ^W>7l 4$ pll *1BHI*H ^^i. 
S. 2^ 1 ^1<i 4-8-4^ t&#7]2\ ^ofl aell, 

£ 3l -g- ^'goll 44 7^4 PLL °i5li!l%£ o)-g-^ IcSW 
* 2£g4 ^A-?-^<Hl 4$ *3l4 ^ * 
1 : «lJ27l2 : = 3.414 

3 : D/A : £24 

,nv fj ,,| ffc*^ 1 45 a n.of.yj f-E|i^j.£ 

1 ««81 2*14 #-§-7]Sl £34 fr^ti*! 44 3! °34. 0^ 4MS}*fe PLL lU^S} 01^^* 1/43. #o1 
t^]7] 41*14°] ^3471] <£tHH 51^^7)1 I'd o1a o >o.s. <£%t}7] 2n]3\ «9*7lfi1 4471 JE^ 

^7| 7J± igiflol $o]z}. 

o.S. 2 Jflfl <9<M£^o|a) 44714 7l§ #3£ A|iEjoll a D |^|^ .a-t^ >£;*l7|s| 7}& * 

£ "945. -y^s}7] 4*ll Al^ej ifljjlofl PLL(Phase Locked- Loop) 131 t'hUH 4S #3°1 *)o] 7 >^-*J 
moflA-j 4 g^s. ols (7fl o] . gajn) §4 

ns^x4 0)3$ PLL ^^H 447lsl itS| JpJ 14 A"?] uKd^aj-?] 44 14 °1 444?!) £| 

4 44?1 441 4^3 O.3. ^4=H4 ^ oj^ 2^^7)7} ^7fl 3-4 7fl^S ^Sfl A^eAo] » 
4-°-±7} sin #4. 

§ 3 JH A <h2.*H ifi*l °143°J 44"f ?fllslM PLL<H1 13£4-i- 7}^<g ^0.3 £*}o)| 0] 

44 #3°1 1EJ1I fljl. 444 -g-71* Ol^l ^§>7fl £4. 

^2)31 1413°J 44 £44 *MJ 4*fl7} «14^3-°-£. o] =.c^^j7 #7] ns-e-«1| PLL #3341 £13 .2.3. 334 
71 *134. 

444 44 d}^7] <y. ie ]soflAi^ £*W m SL41 f<HI sa«H-H. 47)4 ¥331 £41 1 ^ 

1 °1434 f!«3 ^ ii^-S. pll §4. 

°1^7fl -f 717} 5H 2fl^S £-£(Fast mode) 0 !!^ S-£ (Normal mode)S. ^]°j^4 5fc)e}I -2-4 

<Hl°lelfe S 0 J°jl 0 l ^^4Ai pll #31 44 ^^7} iH47fl ^4. °lel^ i.4^ 4-^ sM^oll 4 
44 «4 1 *°>3 ai ilofl ^S4fe g^. jS-^siioiEi^ o><^3a^oi ^^^t) 

oH 7)W 3M4. 

o]E^> ^^171 i,^ -ofl 4= ^O]^. ^4g}7l ^Sfl ^7^0.3 ^^!4fil ^4^r» ^ 3 4 sHr^. 

^Zfloll^ =£-*ll^o)|^ ipaj o)Aj Hla 145i°fl 44 ilil SH^nJl^ 43711 (Roughly) 2^471 ^«fl 4^^. , 2 

8. ^"8 as.oJ°i)fe 4 °H14t)1 a^947) 4*11 643. ^$4 
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443 4£ °1*SM 44 44?1 *34 2:^4 7i| sj<3, °)443 ^ <2.*|ej 4SL4471I 34 £>113 

ol SlJI. 4tj|3. °1» 444?1 ojs£ 1S 2:^4711 3>jj PL L3 4-§-^r-E4 -s^^ 44 al^HAi 
3 $4 5L4* 3^r 5tt4. 

4»34 44 4&*j 4*li 

447.4, £ gtg o. ^^17]^ 7}°4 2^4tt M$ ^7lt PLL 4-§-^£» 234 4sfl°)l4 ^cfl^V 43 7 r 4 

sl-§-3°J °msJt-§- <S3*W 4471 #34 ^fo^^ a^^7]t ^3^<H 43 444 444*1 4 *r 5tf 

£^ 44 2314 4*43 44?| JE^ ^7| 4± 7)1444 HI a ^2j0) #4. 

t4 ^ 44 

4 7 ]S] 4444 71^^01 ^ctO^Ai £ gig £ 2 7))3 °^7] A]±tgo} 0]^^^ #3&.g. °l-g-4 43 

7] f 3 *14 PLL(Phase Locked -Loop) 2:^ 42E)t°ll °i°14. PLL °)44 £^(Fast mode) ±% 3. 

S. (Normal mode) %si 44 1/42. 4^*13 4471 f^-g- 2.^4^ 4^33. 47] PLL °14&4 824 34 # 
343 1 7H <y nfl 4iS £J=(Fast mode)<HH ±32°l2, in "3 £^ (Normal mode)°fl3 ± 16-2.S 4^34 443 
?i4. 

34, 344 £-34 4^43 * 4 t 34 iL4 4414 4*344. 

£ 14 4 4<34 43471 34 pll 33^4°fl 44 ^toU, £ 24 * 4^1 443^ 4443 44°ll 44 
aeflnoiji, £3 ia g^ofl n}^ PLL 423^4 34$ £44 i4 44°fl 3$ azj»o]4. 

£. 2°fl £44 43 £3. 4434 DACW43 0000(H) (^42 = 4) ~FFFF(H)°J 32768000 + 0.52428 

8Hz~ 32768000 -0.524288Hz3 444 4 4 HI, 4*33-°3. 44344 4*13 °-£ 3434?! 44 4*3 

t SL32 5fl4. 



S. l°f| £44 * 4343 34 v}% 7 ] 43^ PLL 33444 34 ^1^(4 KHz) <Hl 4^]7l(4)^ f-^(A) 

#^)# *7)4?14 250 mu s44 ^4 H|S7)(])S] Dfla^oll ^44 Jl. 128ms44 2E^)4(2) 

°S4 8.1922 2:^4 °1^4°11 44 D/A 4»HE1(3)S. °J^4^.D/A4»lE^(3)fe <y^ HHiH(0~6 

5536)<H] «fl44fe «WS3 t^(-5V~+5V)4* t4 71(4)011 °J7}4H3.*) ^471 3\ 32.768MHz±0.52 
4288 5. ^1^4711 44. 



°H «s^l7i(2)^ i7H miis a=°il4 f-4^ ^4 !H|al?l^<Hl 4?]7l(4)sl -S-4^)?U 44 ^"3 ih 
s. 44 Efl^^i^ofl i*7} fflfe 4 ic^ JiHS €-8-4^4 34 4271(0 *35H sj«fl 444 d 

ACW4^- «^94?144 *7l# 4444. 

°H i|is ££t 4*7) 447} 4Y 4^t1] 4-^471 34 4^°!^. a.s.«)14 ^ 

^4 ^44 ^34 «4^°l #<H.2.^ 34 ell4^« D H144 4-^44 44 ^44. 

aslJi 44 824 34 u )s I7fl7> s)^, 4^4 PLL 3*11 644#4 DACW* ^44^4 

4 4 ^olM-fe 1644 ^444. «>iaJ* 44°H4 °1^°1 64?] >34 DACW4<^1 4£4tH 3<H 5.4b1 4fi.44fe 

n 014* 4>H]*1 43iL4, 4^)1^ 44* ^^44 64443 °1^4 ^7>45a* n )) 4443 4°>44^ 44 
344 £ 2°fl i^)4 43 4°1. =1 a.44°l ^^4°1 432 4il43^ 4^1 #^-8- 4°>44 i*)^ ^-<>H 
71 nfl§-°14. 
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45L A J-t ^*}7l 3*»MTr °|^# IS. ^SRr 3°1 7 }4 ol^a}o)^^_ o]*§p]] %J>- 
7}# 33*}t}jl #£S}£- 1/4"?] 16-°£ ^M 1 }. 

°1^7fl 1/43. %±S)o] PLL ol ^zJSJ^, -y^S. ^7lS) ^SHr afliE ^c^A^ a^o| ± o.002048H 2 2. 

A ci 4£ ±0.000512Hz7} Sll Jt£2EJE°Mfc ±0.001024Hz &4 c) 4£ ± 0.000256Hz?} 34. 

44*1 PLL t>-8"MiH 2«B 5?^<H 3H4. 

°137fl %m PLL ° a l -2Z)#°ll 44 -S^lS. £<3# ^*Hf £ 3°fl h}^ £o] oj = 14 

20(H) 5152) 4^4 i,s}7} SU-S-* *r 5fl4. £ 34 HZ|| = <HM ^4 43 o. 3 0)^4. 

i 3^1 3EflI| ^*| ^£4 *3}4 5152 ^£ *!*84 3«H| 4444. ts} ^£ ^-£4 3711 

4^44 6144(1800:H)SJt-°£ 444£ tf^^H 57343(DFFF:H)» 3}<>147l 44fe 8^4 ^e]HS. 34i 3 
~47t)4J jW4# 8?K$ 44 34^ ^ #4. 

£4 2:71 >*fl<y-§ -tiQEl 0] 32767 (7FFF:H)°IH *)44*1 20479(4FFF:H) j}^*] -Hi "8 4 4 3 3^7]-^ I'd 
0)$° 3. *«Htf *r Xl4. 

£ 4^-8- 4£4 ^4 4444 4*1 4 4 ^sl^l «W«1b|, j^U^H 7l7l)^ £ 4>34 ^7-i# $444 gj[<>l 
4*1) 4<34 $*Jfc 7]<t£4°fl4 *44 44* 43 444 ¥?£4 444 «*J 444 4^4 £ ^oia n 
4 2£ 43£ 4 4^4 flBl'SSM ^4* #£°14. 

V? '.'•} S| j'i'.iT 

4£4 42} £4 4 4 t 3<4) 344 2314 4*4 44°fl $^]7l5l JE^4# 144^.2.3. <344 ^ 5LM 

(57) v! *l 

2^1^ D <}-i-7l Ali^o^ «1a o Vh1 2 ^^jl* *>1*^ t?]7l #^ >fl<H PLL(Phase Locked -Loop) ^Jiel^^l Si 

PLL °l^-§- fc£ £H(Fast mode) S ±t £^ (Normal mode) %S. 44 1/45. 4±^1^ 2:^5} 
£^ *}^ 27)13} D .}*7l2] ^71 2^ ^71 7 D V£ 

^T 1 ^ 2. 

^1 1 *W Sl<H^1. ^71 PLL ol^tt-fr 82:4 fl-S- 1^^ 0 ! 171^ ifl ££.(Fast mode)°)l^ ± 32^1^1, ic^ 

a.H(Normal mode)°fl^ ± 16^5. 4§3*Kr ^ 27ll^ ^7lSl ^44 3^ ^7l 7^ «VbJ 
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